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ABSTRACT OF Korean Patent Application No. 10-1997-026466 

A method for forming a resistor of a semiconductor device employing polysilicon 
pattern is disclosed. According to the present invention, a polysilicon layer including 
impurities and a metal silicide layer are sequentially formed on a semiconductor substrate 
5 structured by a cell region and a peripheral region. Then, the metal silicide layer and the 
polysilicon layer are patterned to form a first metal silicide pattern and a first polysilicon 
pattern on the cell region of the semiconductor substrate. At the same time, a second metal 
silicide pattern and a second polysilicon pattern are formed at the peripheral region. After 
that, an etching stop layer is formed. The etching stop layer forms a gate including the first 
10 metal silicide pattern and first polysilicon pattern and shield the gate, and exposes a second 
insulation pattern. After removing the second metal silicide pattern using the etching stop 
layer as a mask, an interconnection is formed on the second polysilicon pattern to use the 
second polysilicon pattern as a resistor. 
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MB! £Eie IHS(POlysilicon pattern)^ Olgofe £tExil 2x1^1 ±K S£ fSi ^HAI^Q. B 
*! gs«.(ee1l region)]^ £E t|S ^(peripheral region):^ 01^01X1^ 7.1 » £HH1 

i^fi St^fe MEI £lE|-E(polysi I icon)°l ^ 4'EIAK) IE (metal si I i-cicte)5*g £*r^^ S 
St>Q. Ql*0fl £EiA r 0|E°t S SEI £EIS°^ IHEiymCM BfExll 7|»2| a S^Oil SIIS^ £ 

EiAHDiE nn@ si .hisei ^ei^ imm ssti-cK sai-oii &ehi 7iesj ^2 sis s^Qii xii2S^ ^ 
EiAi-oiE h@ a «i2sei' eeis imm ms&o. oi*ni a 13*3? seiakdie shs a biimei 4*ei^ 

S*»|0l Til 01 MM ^SoUl ?fl0|M »HI§tffl »2B35|- EHSM Jx.# A|7|^ 7373^ HH 
SS^Cr. A1A|°| uHilM Q^3S «!2S^ £ EIAHDIE 1§1 fllTi*]" 01 ^OL 7HI2MBI £E|^ 
HH@ feHHl UHdt tTSSIOI X1I2MEI £E|S IRSS JQttflS 0»ttP. 

E 1 LHAI E B «-goj bh £ ^| §X|2J Jm ±X[ m% ^SoS-^l ?loHAI EAItJ B3ES0I 

e 6^ e ara-si e!Exii sxra am £*hhi oigti^ sei gas sh^sj asm eai*!- esoiqk 

B br£^| §xl ^15 SBOII Ht! 1 §51 WEI ^El^ SH^e Ol^h^ ^Exil 2*121 Jtfg 

ffEftl gxl, §t| tHIEEj (memory) &^1=. tilOjEFCdata)! 73§*I:7I ^I^H 9« S(unit eel I )M 01 OHM 
Pl^(matrlx) fiSfSS UHi^lEIGH Dial 01 ¥ (eel I array part) E^ S S^fcell region)^ fl ^? 

§1 Wl ^ S9|S| 2|SH« UHxIEiGH Si- ?S SiS (peripheral regiori)SS OI^OISQ. &Exfl 
§X|; S DRAM(Oynamic Random Access Memory) "SMSI 3"S, S^BI 9fl ofL r Sj 

M§!7a^E1(transistor)aKS^2| 9iMMB (capacitor)M ^SEIOI ftfili. ffl£ 01 a fg 

21 MgHXI^EI, »trtOS Et^r~ ±Ah OI^WW SACK 2*111 JKlMa, a 

2h ^ 7IH1 -SAIN *j£EICHX|7| mm, * S-ejSI 9?l flW §«^r^ HI 5J»H= ■ 1 

»-«tttJ ill OlgeiOl AS S-eia ^2^fe SQI S§2) ZteaHHT 01-SOI 1 

^ SIQ. 

SfflSJ SJ-Exll §*|2| ^»(HI 0|gEI~ 7gtJ-aiS= IE (pad) ^EH^J ME| £EI^ EHS (polysi I icon 
pattern)^, ^, SHE MEI(pad poly» OlSSCTLh THAIEiSj MOIOIM S^(plate node)^S Olgtl 
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=■ MEI gEIS SBSs 0I§5KM SAIOil *i#Ei^ SeilOlM gElM S ^ SJP. 

3E-ILK 1 7|7r(Giga) Ql#2| ?|*J ggfg ORAM SSOBAIfe #7121- B£ 73trtll= 3 01 SOU tWl 

Oil LFQ§U SJEK ^, #71 SHE ME|# *ISx1|£ 0|§S r = BJE» §x|7> HS^th SOU [Q-E1- 

§7* H 01^01 SrtHEIH SJ^ ffl4W 7171151 SOKChemical Mechanical Polishing) gJgOil EJ.tWXI S 
s S*0SOI W»*teh 

EES, BHEH &«2J IiaaiSHH ^ 5HEHAIE101I fi^?£l= 7HHAIg!£7f §7hS01l EKK 7iIHA|E12] ° 
EMTMCTaO)^ if£ 2^1^ Afl^ej (ceramic) #§!M OlSSfe SB 01 EEJEIH Si 
□ . 0IE1S AlESQil Ai^ SMOIM 3^2^ it El £Eie IH^M CH&IMM It I- EIEhe(TiN)^ B£ 

oi§m^ ssoi fi^Ein acK LKfAi oieis o\Eo[~ mmm a^e n hszj 

Ol 6BI fe'S Ztfi SiCH XlSfflg OlSWPh ffSWEh ^, fi^EI^ AiS 

±xw hssts m^MJ\ 9-mM= ais ±»7i- mp 3*im »aisie* «SEioiotso. c&a/d. 
s»2i ng^a°i fi^oii sitwxi »s ssisoi w«v 4= sjp. 

EES. HHEfl SS2| S S^OilAi 71 £011 OlgEI^ ii 01212] MUM »S ±A r 2J SS»3 01 

8*hfe SES UBI^ 4 SJBLK AH^S fi'i ^E*il 3»H StStHH EGS AH^S S§ 5HST2I SA11 

son caM yie^j m?m &mt= snsoi eas- ^ sip. 

£ ITSOI 0|?'H»§fe 71^3 2rAil = #7 IS BEI fiHE2F SEBOIM HEM USDS KM AH^S ii^J *| 
S SOI SiEsll Sfl2| asaiSHM *!SS WW ±ArSS BVft JBSNS Q| SIP. 

#7|2J 71^3 li-AilM lf#or7| ?|u r 0| S S S^jU ^ffi 5lS S^HS OI^OiAl™ £jExil 71 

b m^mm ^tw^\~ ms uas^i a flaxroiEsts ss^q. oiua, & k 7i 

^ 4'aAhOIE^S^ ElEte SEIAWIE(TiSi)^ £E= tfS|AH)|E(!ISi )ef« OlSSHIh Etl, 

71 ^ElAhOIE^I ^Oii 13^1 EH ^ SO. OI^Qil, ^71 ^ 4'EIAHDIE S sEI ^El^ 

MEiasloi #7i e?£» ti s^chi aius^ seiahjie n@ a hiisei ^ei^ n@g 

»£« 7II.0IM flS-SCK ^ A! CHI #71 HJE Ail 7I52J ^ s|S S^CHI »2g^ SEIAWIE 1@ a 

»2§EI «EIS SHSM ^^t]-Q. Ol^Oil #71 AiilS^ ^'El AfOlE fiHS, A1I1MEI ^El^ ME, Ail 2^^ 
^EIAI-OIE im a A1I2MEI ^EiE Jffl@°l ^^Qil ^MOIAIg Q ^ Si Eh QSOIL #71 7ilO|M 

S^e fISHDI #71 Ail2g^ ^ElAI-OiE IH@# ±m A|7|^ ^i^l AiA|S| SHUM SSSKfl, #71 

wai°} ngis d^as #7i aii2^^ ^eiafoie ng* 'awfor #7i aii2mei ^ei^ nniim wtrae 

gg^Ch. Ol^Oil, #71 A1I2MEI £EIE fiee #£HI bHd# ait.^K 

pioL sat ttt\m & wssi ^Aioiie #/jim ^w, 

E 1LHAI E 5^ B WS^J ^■AKMOO BJ^ Ai*»" ^Ah gfgg ^S^h7| 9\GKX EAItt E^EMOID. 
E 1g &EAII 715(100) #Oil ME| 4' El 5 ^"(200) a ^ ^EIAKDIE^(300)B ^^£5 ^5^ B 

SI'S, BEM 715(100)011 BtEM 71 S( 100)5) fl| S«(A)1F S|£ S^(B)1 flSWJ. 01 $011 #71 
BhEH 715(100)011 ^# (active region)!!!- sE (field region)^ fl§5HZ, S^Oil 
■ E(f ieldiEAIEIAl ±» »EI.» *atKIh 01*01! #71 313(100)9 33011 1EI g 

EI5^(200)M g*rS>D. 

BOIOi. #7| ME! ^Ei 5^(200) #01! S^^, OjlgjCH, E|Efe(Ti)°| E^ g^B! (B) 5 -^ S^^S 
^X-iEimCfl, #71 MEI ^EI^5|(2Q0) #011 ^ ^El AhOIE(si I icide)^( 300)1 ^#*CF. E 
~ El AW IE ^, ElEfe tfaAKME(ti-Si)U S^=0l fiia.AH)IE(WSI)« ±HE1U (sputtering) & 

g ffi 7I# gsT(CV0; Chemical Vapour Deposition)^ Olg^rOI #71 ME! tf 35^(200) #011 
S-KM ^#ttEK 0| SI- STS 1E| tfa55K200)a ^E|AFOIE° K (300)^ 01*011 ID Ely El 01 eiEifl 
Sag »OIM a^(gate node)M OI^Ef. 01*011 #71 ^ ^El AhOIE^I(300) #011 B 3^(400), 0113 
CH 1^ ^E|^(SiN)^# Li mgelW #71 Til 01 M 13AI1 ^ SIP-. 

E 2^ §3^(400), ^ ^EIA|-OIE^(300) S MEI ^'El^^(200)# £7^^ IHEiy^ E^ll U 
EftfiQ. 

#71 ^ 4'E|AK]|E9«300) #011 flll-SSai AI^M liH@(500)# HHEiy^ ^ SJHLh E 2011 Ai 

EAI& UI-SF ^01 #71 ^ ^E|AFOIE^(300) #011 §3^(400)01 ^#^! HEI^EK #71 ^3 

°|(400) #011 AiM^MEllAI^M S!IS(500)S ^#5K #71 All 15^211 AI^M SH^(500)# D^i£ #71 
^3^(400), ^ ^E!AmiE^-(300) 5! a El 4'E|^°|(200)e ^XR^S ^i^t>Er. 01 Oil t&Eh #71 
HfSa 715(100)21 2^(A)0ilA1= Alii §3^ Big (450), Alll^^ ^ElArOlE IIH§(350) a XIII SEI 
fiES HH@ (250)01 «ag!P'. E^v #71 "BHESI 715(100)21 S|g g^(B)(HIA|^ A11213^ 

5B@(470), A1I2S^ ^'ElAmiE IB@(370) a A1I2MEI 4'Eie 11^(270)01. *««a CI. 

□IIU, #71 HIS^ ^EIMOIE IBS (350) a AllgEI s l E|^ HBg:(250)^S 71101^ S=* .Q|«D. 01 
[IB, #71 TilOlM AillMEl SEI5 nHS(250)m Sllg^ a'EIAFOlE He(350)2J OIS^# SWKH 

as neis a^°i AttSt* ^ sxiftjoi ^ai^ei ^oi7i sboiq. 

#71 »2bei tfaa"ne(2ra)s oi^oii ^ai-^ n«-ars -oisao. oiek boi as »sai 

M 7UOIM a^e 01^5 ni>a. MS(250), TIIOIM Sa<gate poly)2j S.A|(H s#ei^ .7312 

ME| fiaS fflg(270')g OlSi&tHS §EH2J SEilOrM ME! a SBE MElfe SOI-Sffll EHfllST 4= SiP. CO 

aAi eaoiM mei a she seim *j.gir tmsi saiam ^oiuct oa^ui-Qi, ais ^A r °i assfsj s 
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7» =?t*% y ^ ao. 

E 3S »|1^3BIO|A|(610) S! SI 2:611 01 A|( 620) f UEH-HCh 

3*L #71 XI1 11 3^1 GH0 (450) S H12 §3^ v Ufl 0(470)01 7I5TO00) gSJ 23011 19 

^gttH £J7| §3^M Oil ^(etch back)AI?l 

XUl^S^ fiH0(45O), Jill 3^ ^ElAhOlE SBS(350) a flUMEl £JEI^ fiH0(25O)2J Tfflmfe 
*{|l^ItiIOIAl(6tO), ^, ?1J0IM ^fi||0!Ai(gate spacer)M ^^^Q. OiOll ma S^(A) #011 TilOJM^h 
«SSD. 0121- SAIIHL #71 H12§32J- fiH0(47O), Xil2^ fe'EIAWIE 580(370) 5! H2S3 £EI^ HH 
@ (270)2| »Blofe HI 2^1 01 Ai (620)01 

E 4= B2MEI £EI5 HH&(270)2J 3E31 k§AI?l£ BSIM UEKSD. 

3*1, tfBIAK)IE'5K300) #011 13^(400)01 SSEIAI Sf§ S^(HI~ #71 Xill^ £E|AK)IE EH 
@(350)* nMM9\H, B2S'* fiTaAHME fl-@(370)2| £31 ifSffl^ ^ *iAl^t fiH0 (600)1 
tJ-Q. g flAIOflftlAI^ £EIAK31E^(300) #011 13^1(400)1 3^01°^, #71 H1 113^ 

EH eh (450) a HI l^IHIOl Ai (61 □) . 711 01 ^ 71I0IM ^MS £IBO| »BA|3|I1, #71 ^ 

« SSUEMM SSa #71 HI 21 3^ HUE! (470) a HI2^10|A{(620)S b:gAI?l^ ^ TiH^i uH 

@(6oo)»«g*K>. oi am., sssiTq^Esw e-sskq BH.ysia #7i Hi2§s^ nn§!(470) a »2± 

10IA1 (620)1 h:^AI7l^ B-22£EiXI-±S m@# «g«|OI #^ SWej fiH0(6OO)£S Olgti-Q. 

Ol^Oil, #7 1 ^ 73A|°»- SHS (600)1- D^HS-SI-OI #7 1 HI2SS?!" fiH 0(470)1 *RHtt» HITltH-h 
01 UH, 3^1 &a E^ g-Bl OlSttO. HffiraWII = 2^ ^ SB! 0|©mO| #7! 

HI 21 3^" IH 0(470)1 #2^101 Xfl^l^GK OI^OL #71 B2S** ■ .flEIATOlE 1110(370)1 #71 ^ *i 
A|E| 10(600)1 D^HS ±|2TOGI HI71t}a. 01 UH . 3# ^ "MS EH, 3±(CU)?II 7b^M 
sfe B!« 7I-A1 §Eh*Of (plasma source)^ OISSKM #71 HI2§^ ^EIAHDIE n« 0(370)1 ^ 

^mra XCTittK E= 6^! Ojg^Q. H^uhTil^ M^(HF)1 th*> ^^1 01 8 

UF^ ^^1 AjZT «^1 OlgttK OJ&il HfEK ^1 SIS S^(B) ^01l~ *il2MEI ^El^ UH 0(270) 
01 hi^SD. S9| J92VEI tfBIS He(270)« tfS^D. OI«W, ^1 

10(600)1 «7I«}Q. 

E 5^ mmB\ ^ElS fill 0(270) «0il HH^l 3S^= BfllM UEhSD. 

XII2MEI ^EI5 fill 0(270) £HH1 D^2j ^9^1 ^gttH, £J\ #ZM3^ K 1 fiBEty^hOj 

seh ^ ^^j^ ggst IH0(8ia 830, 850)1 01° Oil fe^l S^l Bl B^lAi 

#?l 3J|2g"E| ^El ff fiH0 (270)011 3!£l£ HIM Eh3(bit line;910) SI' -HV Eh3(metai I Lra; 950)21- & 

OI2.h ^01 X1I2MEI tfEIS fiH0(27O)^ S"Ai ^St!" UtH- SOI SMMAI 0l©EI= .^»2| 7^1 

wis oistto. ubiai sa^h aasi» aw met a»as»ii ^an-JS 

?i fl«Ai. stHsr a ^oii ^hxiE^ «aao. oibcr, e 6dh saw* hh» boi »7i a»a ^ei^ 

fiH0(27O)l SE(fold)0 SEHS SgthHSW, fe^l HI2SEI £.3 S "BE ("270)21 go|< fifflS 3>il 

«SI flaS fiH0(27O)BJ ^301 V2I- ^)3il T°J ^Oil ^Hiai^Q. B ^AjOjlOfl S|^|-3 ^71 H2»3 ^El^ 
EH 0(270)^ 711 01 M S^^M Ol^tl^ XiMPEI ^EI5 fi«0(25O)2h ^AlOil W^EIE^ □ 

Dja-AJ, ^71 HI25EI flBS fiH0(27O)2j »b| W2f 3 g.01'9 i^5h01 tfEM- SflMAI fl-^EIS 
7Elt>^M #^AIS ^> 2iQ. 

om sol Time 2^ oil oi^ei^ aiKi aa.a fiH0(25O)ih sain B2sa- 4 1 eis 

^^t,^^^, ^EH^J SHE e.E!Li M^IOIM 



01 B tt3S ^1^3 ^AiOIIM W^A1 ^Ail^l ^S^I-SHLK B OlOil ^SEIAI SH, B ^ h 

Sej ^ia^| A^ LHOilAl & ^0^ Al^ll ?\® AFOil °1^H 3 S^OIU 7HSOI ^te^OI S^oF 

D. 

g "-soil [tl-sg, >i|0|.e 2^1 oi^^ SI1MEI ^EIE BS« ^ 711 01 M -.va> SSI h UH, § 

At oil ^ as s^oii ^^ei^ B2fEijaas_Be« tp^aj^j wwasasea. ma/ajBSEsi 
B. 

g^?tM. a s^ih tig .-goiPg oi^oiai- e.^a 7is ^oii g^s§ stmfe wei ^eie 

^71 saAHDiEH]- a aa ffaS?» BEiasioi »?i 71521 1 g^on ^eimoi 
e uH0 a 'avsa Aaa nn0i s*w£a ««*k« »oiM asm astrai-; &7i; »s» gaai - 
a as s^oii A234 ^aAmiE -de a *B2>a «as qita B29B; 

4^71 7ilO|E &=*m ^IgSDI ^7j Xil2^^ #EW0|E 5H01 h-^AI7l^ 73X1^ 5H0! VS*^ 
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SO 3370; 

#71 32* US© 0h£H£ #71 M2S^ gEIAHDIE IHS# *I17ISK)1 #71 Xfl2§a £E|5 IBS 

#71 mm?} £EI2 gSS #71 WSttBW UH£© SISfe *B9EK«I# SEtWOt Ol^OiXI- 2 

# ^g^s m=> ei-Ea §*i£j tjg a^. 

2. WltMW 2101 Al, #7! 2^ ^EIAKDIE^ ElEfs tfEIAWIE(TISi )Sf E£ B±fS £EIA> 

oiEHsosfs 2g ^s^s ofe sj-sa §»g ^ §# 
§^ 3. ultra aow, #71 hubm oi^cki 

#71 ^eiakdie^ tm m&^m «g«t= bms a stjsKH oi^oiai^ i§2^ ^ 
eii s»2i ^tt »ss era. 

g:?ff 4. H1«tH 2401 Al, #71 Xi!2&7fi Oi^W! 

#71 aigEi gais me, raig^ ^biawie bis, xh2#ei gas nas a *82s^ ^ejawie sag 
.£& 
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